We made a comparative analysis of the floristic structure of 11 various-aged (30-50-year-old) forest and four steppe communities in the south of Kryvyi Rih region. We ascertained that the forest communities have low specific richness (2-90 species), whereas steppe ones contain from 167 to 251 species. The ten families leading in the species number are: Asteraceae, Poaceae, Rosaceae, Fabaceae, Lamiaceae, Caryophyllaceae, Boraginaceae, Apiaceae, Brassicaceae and Polygonaceae. Specific representation of the steppe communities depends on the geomorphologic formation, grazing pressure, soil cover composition; respective order of families differs slightly: Asteraceae, Poaceae, Fabaceae, Rosaceae, Scrophulariaceae, Lamiaceae, Caryophyllaceae, Brassicaceae, Apiaceae, Boraginaceae. The core of the geographical structure of forest vegetation is the species with a palaearctic type of range (30.3-54.5%), and in the steppe, species with the Black Sea area group (15.6-24.0%). The second and the third most numerous in forest groups are groups of species of transitional areas (3.6-23.3%) and holarctic species (7.0-17.2%). In the steppe communities, almost the same proportions are formed by the species of the palaearctic group and the plants of group of transitional areas (15.8-23.1% and 18.3-21.7% respectively). We revealed that in the forest and steppe communities the most numerous group in the spectra is the biomorph of hemicryptophytes (25.6-42.4% and 45.8-47.0% respectively). According to the structure of the above-ground shoots, identical proportions are formed by rosetteless and semi-rosetted species (38.3-60.5% and 37.2-56.7% respectively) in the forest communities, and semi-rosetted species (47.4-49.1%) in the steppe ones; as for the type of structure of underground shoots in forest communities, species without special underground formations (33.3-65.1%) and caudex formations (18.6-36.4%) prevail, and, in the steppe communities -caudex species do (39.1-47.9%); xeromesophytes (33.3-100%), and mesoxerophytes (32.9-40.6%) dominate in the hygrospectra of forest and steppe communities respectively; in heliospectra, there is the predominance of heliophytes (62.3-97.1% and 50.8-67.5% respectively); in trophoscopes, the mesotrophs are prevalent (57.1-98.4% and 47.0-52.1% respectively). The ecological and coenotic spectrum of forest communities is characterized by the domination of synanthropophants (36.3-58.6%), and in steppe ones -steppants (51.8-55.0%). We revealed the similarity of the floristic composition of forest and steppe communities (6.8-39.4%), and the largest index is noted for the plot with a strict nature reserve regime (19.4-39.4%). In forest communities, this value is 15.6-66.7%, and it varies in different-aged plantations of the same species. The analysis shows that there are significant differences in the floristic and biomorphological composition of forest and steppe communities; it confirms the concept of O.L. Belgard on the environment transforming function of artificial steppe forests, changing the biotic circulation, which is inherent in the steppes.
Introduction
Land afforestation in the steppe zone of Ukraine, ongoing for more than 200 years, still remains important. The problem of balance between forest and steppe is highly controversial. It predetermined the formation of the national geobotanical school and its specifics. It was at the turn of the 19th century and at the early 20th century that the scientific community focused on the problems of 'the competition' between forest and steppe, invasion of one by another, existence conditions, structure, development and typology of steppe native and introduced forests. In the discussion about the reasons for the lack of forest in steppe every scientist defended his views (Diduh, 2005) . Belgard (1950) argued that artificial forests in the zone of steppes develop under conditions of geographical discrepancy and come as an extrazonal vegetation type. There are quite different views on the reasons for the lack of forest in steppe. Many scholars believe that treelessness is primarily caused by climate. Belgard (1950) associated the lack or absence of forests in steppes with the contrast, or rather non-correspondence, of biotic cycles of forest and steppe types. The function of tree plantation in steppe is environmentally important for transforming changes in the steppe biotic circle toward the forest one. Those transformations are deeper in the case of greater noncompliance of forest crop requirements with the specific environmental conditions. Steppe plantations with different species composition, crown architectonics, age and life conditions vary in their crown closure. This fact determines the light structure of plantations, playing an important role in the structural organization of vegetation. According to Belgard (1960) , light structure is one of the leading factors in the environment changing effect of the forest in steppe, because the crown architectonics and density are crucial for redistributing of the sun's radiant energy, important for plant life. The changes in the qualitative and quantitative characteristics of solar radiation causes changes in other phytoclimatic parameters, observed in the litter and upper soil layer of biogeocenoses, and determining the diversity, cenomorphic, ecomorphic, biomorphological structures of plant cover (Ivanko, 1999) . While the tree layer changes in order to adapt to the dry climate of the steppe zone, the formation of the grass layer is associated with adaptation to more mesophilic conditions of the phyto-climate of these plantations. The grass cover formation in introduced forests is conditioned by the adaptation process to the specific phyto-environments and severe competition for moisture with trees and shrubs (Brygadyrenko, 2015; Faly & Brygadyrenko, 2018) . In the steppe conditions, forests are constantly threatened with invasion by herbaceous plants which are powerful competitors within stands (Matveev, 2015) . Interrelations between arboreal and herbaceous plants in forest phytocoenoses are among the most poorly investigated aspects of plant communities' life, as they are very complicated, variable in different ways, depending on the environmental factors, age, composition and light structure within the stands (Erdosa et al., 2017; Lashchinskiy et al., 2017) . Species content, ecological structure and development of living aboveground vegetation cover in forest plantations are indicators of their health condition and the objects of research (Lebedeva et al., 2016) .
The aim of this investigation is to analyze the floristic and biomorphological composition of forest plantations in terms of species diversity, type of light structure, tree age in comparison of these parameters in steppe communities (case study in the south of Kryvyi Rih area).
Materials and methods
Plantations from three forestry districts in the south of Kryvyi Rih region, namely Volodymyrivske (Lisove village, Kazankivsky District, Mykolayiv Region), Zagradivske (Zagradivka village, Vysokopilsky District, Kherson Region) and Shyrokivske (Shyroke settlement, Shyrokivsky District, Dnipropetrovsk Region) were the objects of research. There were 7 monitoring sites in the Volodymyrivske forestry: three sites in the pure stands of Gleditsia triacanthos L. (plots 1-3) and Quercus robur L. aged under 30, 40 and over 50 years (plots 4-6) and one site in the plantations of Robinia pseudoacacia L. older than 50 years (plot 7). In Zagradivske forestry, one monitoring site was located in the plantation with Pinus pallasiana D. Don aged under 30 (plot 8). In Shyrokivsky forestry, three sites were investigated: the first one with P. pallasiana and P. sylvestris L. over 50 years old (plot 9), the second one with Q. robur trees (aged 40 years) and the understory of Caragana arborescens Lam. (plot 10) and the third with Q. robur and shrub layer of C. arborescens and Euonymus europaea L. under 40 years old (plot 11) (Fig. 1) . The area of each site is 2,500 m 2 . In terms of the light structure, the communities of plots (1, 2 and 3 G. triacanthos) belong to light type of illumination, plots 4-6 and also 10-11 (Q. robur) belong to the shade type, plot 7 (R. pseudoacacia aged more than 50 years) is of a semi-lit type, plots 8-9 (P. pallasiana aged up to 30 and P. pallasiana and P. sylvestris older than 50 years) can be referred to as to the half-shade sites.
For comparison, steppe communities were investigated in four monitoring sites: in the national natural landmark named 'Urochyshche Stepok' (plot 12), 'Balka Zelena' (plot 13), 'Urochyshche Prygirye' (plot 14) and in the 'Komarova Balka' (plot 15). These sites are part of the middle steppe subzone of the Black Sea Coast landscape province. The monitoring plot 'Urochyshche Stepok' is located on the watershed between the Inhulets and Vysun Rivers, 'Urochyshche Prygirya' lies in the valley side slope to the right of the Ingulets River, the rest are the valleys of two large balkis named Zelena and Komarova.
The structural and comparative analysis of the floristic composition of the plots was carried out using the biomorphic classifications by Serebrjakov (1964) , Raunkiaer (1934) , the linear system of life-forms of Golubev (1972) . The ecological-cenotic structure was investigated according to Belgard (1950 Belgard ( , 1960 . The ecological structure of plant communities in terms of environment and water regime was determined according to the guidelines highlighted by O. L. Belgard's works. Conventionally used methods were applied to the description of phytocenoses. The similarity of the floristic composition of vegetation was calculated using Czekanowski-Sörensen's coefficient (Vasilevich, 1969) . Based on this coefficient, by way of pairwise comparison of forest and steppe communities, we conducted a cluster analysis. The tree diagram of forest and steppe phytocenoses based on the composition of characteristic species combinations was constructed using the pair-group method (Oldenderfer & Bljeshfild, 1989) . 
Results
The taxonomic content reflects the internal structure and specific features of plant communities. The number of taxa of different ranks is an important indicator for its characteristic. The forest community is characterized by low species richness. The largest species diversity is detected in the plantation of P. pallasiana and P. sylvestris older than 50 years (90 species), and the smallest one was revealed in the stand of Q. robur with understory of C. arborescens (2 species) (Fig. 2) . Poor species composition is characteristic of forest flora and greater diversity of vascular plant species is found in clearings or other anthropogenically transformed lands (Kryshen' et al., 2016) .
The steppe communities are characterized by greater species diversity than the forest, with the maximum noted in the 'Balka Zelena' (251 species). This fact is associated with its ecotone location between two geobotanical subzones and a diverse set of ecological niches resulting from various geomorphological conditions (exposure and steepness of slopes, the presence of lateral ravines and limestone outcrops). The minimum species richness is found in the 'Komarova Balka' (167 species) and in the nature reserve 'Urochyshche Stepok' (128 species). The reasons of low diversity in these two sites are different. In the first case it is obviously due to anthropogenic load, and in the second case an indirect vegetation transformation is the manifestation of reserved land digression as a result of absolute protection for 70 years (Krasova et al., 2015) . A total of 15 tree and shrub species and 31 herbaceous plant species are found in the planted forest and quite absent from steppe communities (Table 1 , 2). Total species  43  41  40  33  29  38  39  47  90  2  29 Note: + -the species occurs in this monitoring area individually, ++ -the species is frequent in this monitoring area, +++ -the species dominates this monitoring area, the dash stands for the absence of a species in this monitoring area. Aster amelloides Bess. - Note: + -the species occurs in this monitoring area individually, ++ -the species is frequent in this monitoring area, +++ -the species dominates this monitoring area, the dash stands for the absence of a species in this monitoring area.
It should be noted that it is quite difficult to quantify the standard for naturalness of vegetation in forests planted in steppe, as such standards do not exist (Bölöni et al., 2008) . On the other hand, the species composition of plant communities may indicate degradation of their habitat (Erdös et al., 2015) . In the study of artificial steppe forests, loss of genetic diversity in the course of planting should be evaluated in comparison with native populations of the species (Korshikov & Mudrik, 2006) .
As a rule, distribution of plant families by species representation in the Holarctic floras follows a certain pattern. A total of 10-15 leading families are known to form the basis of the spectrum. According to previous studies, the descending order of families in terms of species numbers in the zonal steppe communities of the research area is as follows: Asteraceae, Poaceae, Brassicaceae, Fabaceae, Caryophyllaceae, Scrophullariaceae, Euphorbiaceae, Liliaceae, etc. (Kucherevskyj, 2004) . The Asteraceae family is in the first place according to the number of species in all forest communities, and its share is not sufficiently stable, ranging from 13.8 to 38.3%. The family Poaceae is the second according to the species number (5.3-15.8%). The families Rosaceae (4.4-12.1%) and Fabaceae (4.3-50.0%) are the third and fourth among leading families. Families of Lamiaceae and Apiaceae also play a significant role (5th and 8th place, respectively, in most plantations). The richest families within the spectra of all steppe communities are as follows: Asteraceae (16.5-21.0%), Poaceae (9.0-14.8%), Fabaceae (7.0-10.2%). The first dozen leading families in all areas include such families as Lamiaceae, Rosaceae, Caryophyllaceae, Brassicaceae, Scrophulariaceae, Ranunculaceae with slight variations in their positions within the spectrum. Each species of any flora is characterized by an uneven distribution both within its natural and historical ranges, and beyond. Therefore, tracing of modern geographical patterns in species distribution areas is important for identification of specific origin of certain flora elements. Geographic elements of the flora of forest plantations belong to 9 habitat types. The core of the geographic structure of vegetation is composed by species with a Palaearctic type of range (from 30.3% to 54.5%). The group of transitional range is the second largest in number (3.6-23.3%). The percentage of Holarctic species within the forest communities is stable (10.0-17.2%), except for plantations of Q. robur under the age of 40, where this group makes 7.0%. The geographic structure of the steppe phytocenoses is based on species that also belong to 9 habitat types, but with predominance of the Black Sea type of range (15.6-24.0%). 'Urochychshe Stepok' is the only exception with the domination of representatives of the Palaearctic type of species range (30.5%). Percentages of the Palaearctic group of species are close for three steppe plots (22.0-22.7%), except for the protected area ('Urochyshche Stepok') and the group of transitional habitats (18.8-21.7%). The species with Central-Eurasian type of range are in the fourth place (9.6-14.1%).
As far as environmental confinement of the species is concerned, aeropedophytes prevail both in the forest (80.9-100%) and in the steppe communities (91.6-97.6%). Lithophytes (5.6-7.2%) except for 'Urochyshche Stepok' are present in all steppe sites due to the rocky substrate and limestone. A small proportion of psammophytes in all steppe phytocoenoses is found in the slopes in small sandy soil localities.
The moisture regime is the determining environmental factor in the fescue-feather grass steppe. The hygro-spectra of forest communities have significant differences from those inherent to the steppes (Fig. 3) . Xeromesophytes prevail in planted forests (33.3-100%). A natural decrease in the participation of xeromesophytes and the growth of eumesophyte and mesoxerophyte quantities is observed in plantation of G. triacanthos, Q. robur and R. pseudoacacia in the course of ageing. The prevalence of mesoxerophytes and xeromesophytes is characteristic for pine plantations. The proportion of eumesophytes (18.9%) increases and the share of euxerophytes (12.2%) decreases with ageing in these plantations. Fig. 3 . The hygro-spectra of forest and steppe communities in the south of Kryvyi Rih region
In the spectra of hygromorphs of all steppe communities, almost the same percentages of mesoxerophytes (32.9-40.6%) are observed. Our investigation revealed significant differences in the distribution of hygromorphs in 'Urochyshche Stepok' from other hygro-spectra: the participation of euxerophytes is reduced 2-3-fold compared to other steppe areas due to protection-related mesophytisation. The accumulation of steppe litter layer in the reserve site causes an increase in the proportion of eumesophytes (10.9%) (Fig. 3) .
The distribution of trophomorphs in forest and steppe communities is characterized by absolute predominance of mesotrophs (57.1-98.4% and 47.0-52.1% respectively) (Fig. 4) . The share of mesotrophs decreases significantly in multiple-aged pine plantations, while the participation of oligomesotrophs (10.8% and 15.2% respectively) and megatrophs (4.3% and 11.6% respectively) increases. This is associated with poor nutrition in the sandy terraces these pine plantations were planted on. The accumulation of litter and the soil enrichment with humus causes an increase in the proportion of megatrophs and oligomegatrophs in the 'Urochyshche Stepok' (25.0% and 6.3% respectively). Heliophytes absolutely dominate in helio-spectra of both forest and steppe communitites (62.3-97.1% and 50.8-67.5% respectively). The share of scioheliophytes ranges from 2.9% to 37.7% in forest communities and is 31.4-49.2% in steppe ones. In the steppe slopes, the proportion of heliophytes and scioheliophytes is approximately 2 : 1, and only in the floristic composition of 'Urochishche Stepok' is the participation of these plant groups almost equal (50.8% and 49.2%).
The biomorphological structure of the flora of a certain territory depends on the soil, climatic, ecological and cenotic conditions of the environment. According to the detailed life-forms system of Serebrjakov (1964) , depending on the species composition, age and type of light structure, forest communities are dominated by monocarpics (27.3-59.6%), grassy polycarpics (25.6-48.5%) and tree plants (6.4-41.8%), whereas in steppe communities grassy polycarpics (54.5-67.2%) and monocarpics (21.1-31.7%) (Table 3) predominate. The share of monocarpic plants, to a certain extent indicative of the ecosystem disturbance, increased by 1.5 times in the protected area of 'Urochyshche Stepok' and almost twice in the 'Balka Komarova'. The participation of shrub species is the largest in plant communities of 'Balka Zelena' and 'Urochyshche Prygirya' (8.4% and 9.3% respectively). This is due to the development of lateral ravines, which are suitable habitats for shrub and woody vegetation.
As far as the types of aboveground shoots are concerned, within the structure of forest plots, rosetteless and semi-rosette species are distributed in equal portions (see Table 3 ). The minimum number of rosette species (43.6%) occurs in young plantings of P. pallasiana and their maximum number (60.5%) is found in young stands of G. triacanthos. Within the structure of species distribution by aboveground shoot type, semi-rosette species prevail in steppe communities with a stable proportion of 47.4-49.1%. According to the type of root system, the number of taproot species in the forest communities is approximately twice as high as fibrous root species. The predominance of taproot species is also observed in steppe sites (61.7-71.9%). Participation of species with a fibrous root system is somewhat greater in the 'Urochyshche Stepok' reserve (36.7%). In terms of underground shoots structure, species without special underground formations (33.3-65.1%) and caudex species (18.6-36.4%) are the most numerous, that is a manifestation of xerophytic conditions of growth. Short-root species are abundant in forest plantations, and their share grows with age.
In the steppe communities, the proportion of caudex plants adapted to arid conditions is the greatest in 'Balka Komarova' (47.9%) and the lowest in the 'Urochyshche Stepok' (39.1%). Under the strict protection regime in the 'Urochyshche Stepok' the participation of long-rooted species increases (13.3%). This is due to a significant area of meadowsteppe communities, characterized by predominance of grasses with such type of underground shoots.
According to the biological types' classification of Raunkiaer's (1934) , hemicryptophytes dominate in the spectra of all forest communities (25.6-42.4%), with a high participation of phanerophytes (6.4-39.5%) (Fig. 5) . The largest proportion of the therophytes was observed in the plantation of P. pallasiana under 30 years of age (42.6%), R. pseudoacacia (30.8%) and G. triacanthos under 40 years old (31.0%). In multiple-age pine plantations, the participation of phanerophytes (6.4-8.9%, respectively) is low and hamephytes are present (6.4-3.3%, respectively). Hemicryptophytes also form the basis of steppe communities sensu C. Raunkiaer, the proportion of them being stable (45.8-47.0%). The percentage of hamephytes is practically the same in the three steppe slope areas (6.8-10.2%) and decreases only in the 'Urochyshche Stepok' (3.1%), as this life-form of plants is largely associated with rocky carbonate soils. An analysis of vegetation cenomorphs is of great importance for the disclosure of relationships and the nature of adaptation of a plant organism to the environment (Belgard, 1950) . Ecological-coenotic spectra of forest communities are characterized by the dominance of synanthropophants (36.3-58.6%). There is a widespread development of forest weed and steppe weed annuals and perennials capable of rapid invasion into territory under conditions of the absence of competition on the part of rhizomatous perennials and sod grasses. The communities dominated by nemorants have extremely few species (Fig. 6) . The percentages of stepants range from 6.9% to 23.4% in all monitoring plots, that is indicative of a powerful environment transforming impact of the forest on the steppe. Halophants present in all sites (1.1-3.0%) are random species, which in these conditions are in ecological pessimum. The cenomorphological composition of the vegetation of the steppe communities is rather homogenous, the stepants are dominant in the spectra of all steppe plots: from 51.8% in the 'Urochyshche Prygirya' to 55.0% in the 'Balka Zelena'. The share of ruderants and culturants is the greatest in the absolutely protected area ('Urochyshche Stepok') -25.0%, whereas in the steppe slopes it is only 14.4-19.8%. Rugged terrain and closeness of limestone outcrops cause a significant increase in the participation of petrophants (4.8-6.8%) (Fig. 6) .
The similarity of the floristic composition of vegetation was calculated using Czekanowski-Sörensen's coefficient (only the presence or absence of a species was taken into account). Based on the of the coefficient values, a tree diagram was constructed. According to this dendrogram, five clusters are distinguished at the 80-50% level of similarity (Fig. 7) . The first cluster combines four steppe communities at the similarity level of 65.5%. 'Urochyshche Stepok' has a relatively weak correlation with the group of three other steppe sites. One of the reasons for the rather low similarity of the floristic composition is the drastic transformation of the whole ecosystem and a decrease in species diversity due to protection. The second cluster quite expectedly unites pine plantations under 30 years old and over 50 years old, the level of similarity being 38.5%. The third cluster is characterized by a high level of similarity (64.7%) grouping plantations of R. pseudoacacia over 50 years old and 40-year-old stands of Q. robur with understory of C. arborescens and E. europaea. The fourth cluster consists of multiple-aged plantations of G. triacanthos. A high similarity level of floristic composition is observed between the trees of G. triacanthos under the age of 40 and older than 50 years (similarity level of 62.5%). In conjunction with them is the plantation with G. triacanthos under the age of 30 (similarity level of 56.2%). The fifth cluster combines multiple-aged trees of Q. robur. As in the case of G. triacanthos, the largest similarity of the floristic composition (66.7%) is observed between Q. robur aged under 40 and over 50. At the level of similarity of 56.6% Q. robur under 30 years of age joins them.
The similarity of the floristic composition between the forest and steppe communities is small. The highest coefficient between coniferous stands and steppe sites is 31.5%, the smallest similarity between tree stands of Q. robur with undergrowth of C. arborescens and E. europaea under the age of 40 is only 12.1%. The largest similarity in the floristic composition was detected among the total of forest sites and 'Urochysche Stepok'(24.8%). The similarity of the species composition in three multiple-aged plantations of G. triacanthos and Q. robur is 58.3% and 60.0%, respectively, and only 19.3% in coniferous stands. The smallest coefficient of similarity of the floristic composition is 20%, namely, between pine plantations and all other hardwood species. 
Discussion
More than 2 billion hectares of woodland degrades worldwide (Stanturf et al., 2014) , and therefore studying population genetic diversity is relevant (Korshikov & Pirko, 2002) . The afforestation of arid steppe in southern Ukraine dates back to two centuries ago. This problem is also urgent for other states, such as in Turkey, where the Forest Service has laid down 2.3 million hectares of artificial forests in semi-arid landscapes (Boydak, 1997; Boydak & Saliskan 2015; Salıskan & Boydak, 2017) . Our study has shown that artificial woodland in the arid steppe zone of Ukraine, which occupies 40% of country's area, significantly changes natural steppe phytocenoses. It is clear that in the investigated plantations the floristic richness of regional natural steppe phytocoenoses is significantly reduced, especially in the stands of Q. robur trees with understory and shade type of light structure. Obviously, the light structure of the tree stand is a decisive factor for vegetation development under the canopy and in clearings, the floristic diversity and changes in dominant species in the process of development of plantation of one or different species. The similarity and difference of the flora of plantations is quite clearly visualized in the dendrogram. The development of grass cover in multiple-aged plantations without understory but with illuminated type of light structure leads to the formation of phytocoenoses with different floristic composition, including dominant species. A total of 15 tree and shrub species and 31 species of herbaceous plants are found in plantations and absent from steppe communities. In relation to tree stand age, 21 herbaceous species were found in 30-year-old plantations, 7 species grow in 40-year-old stands and 24 species occur in 50-year-old plantations. In general, our studies have shown that in steppe plantations of different age and tree species there are complex structural dynamic processes of phytocenoses formation, which differ significantly from the indigenous steppes. This viewpoint agrees with other investigations (Erdösa et al., 2017) . Due to the significant changes in the species composition of plantations, the structure of these phytocenoses in terms of the ecological and biological characteristics of plants differs significantly from steppe native communities. The heterogeneity of the floristic composition of plants in multiple-aged plantations of one species or different species can also be associated with the location of plantations in steppe phytocoenoses of varied origin, formation and degree of disturbance (Erdösa et al., 2017) . It is obvious that the aboveground vegetation in the steppe forests is an additional factor for their adaptation to adverse natural and climatic conditions. In addition, forests can be a habitat for rare and endangered species (Erdösa et al., 2015 (Erdösa et al., , 2017 . The World Resources Institute (WRI) sets a strategic goal for 2020 to recover 150 million hectares of deforested and degraded land worldwide (Reinecke & Blum, 2018) . However, as shown by the recent Hungarian experience with the use of Robinia pseudoacacia in afforestation of pastures, it entails the loss of grassland species and their replacement by nitrophils (Matus et al., 2003) . The widespread model of the late 19th -early 20th century, oriented at creation of pure stands of economically valuable species, mainly softwood, has led to decline in biodiversity. Therefore, it is proposed to create polydominant forest ecosystems that would be close to natural ones that can increase their resistance to fungal diseases and pests (Korotkov, 2017) .
Conclusions
Thus, the specific floristic composition of the planted forests in the south of Kryvyi Rih region are formed due to differences in their composition, age, type of light structure, ecological and edaphic conditions, and other factors. All forest plantations investigated in this region are characterized by low species richness (2-90 species in comparison with 167-251 species from local natural phytocoenoses). The largest floristic representation was characteristic of pine plantations (over 50 years old) on sandy terraces (90 species), due to the formation of a specific environment and differentiation on different quality parcels. The similarity of the floristic compositions of the forest and steppe communities varies from 6.8% to 39.4%, and the largest one is found for 'Urochyshche Stepok'(19.4-39.4%), while dominant and subdominant species of these phytocoenoses, as a rule, are quite different. The floral similarity among the forest sites is within the range of 15.6-66.7%, although, it is variable in multiple-aged plantations of the same species. The ecological and biomorphological composition of forest plant communities depends on the species and age, which determine the type of light structure and edaphic conditions. In essence, true silvants (nemorants) represent a small amount of woodland species introduced artificially. Herbaceous species form the basis for species diversity in all monitoring sites. This is the reason for the significant proportion of synanthropopants (weedforest and weed-steppe annuals and perennials) in the ecological-cenotic spectra of the forest communities. The core of the geographical structure of the forest communities is formed by Palearctic species, and in the steppe communities it is the species from the Black Sea range type.
The terrain, differences in soil cover and the pasture load affect the species richness, ecological, biomorphic and cenotic structure of steppe phytocoenoses. As a result of a protection regime, ruderants are invading the steppe communitites, and a significant ruggedness of terrain and limestone outcrops cause a significant increase in the participation of petrophants.
The conducted analysis is indicative of significant differences in the structure of the floristic composition in the forest and steppe communities agreeable with the conceptions of O. L. Belhard on the environment transforming function of artificial steppe forests, which change the biotic cycle, inherent in the steppes.
